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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CPEIIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeacTaBieHHbIx B PI'OC
COO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenojaBanus yueoHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1Mo (GU3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromuxcs 10-11 kmaccoB mpwu
oOyueHMn uX (@u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
HesiTebHOCTHOTO  moaxoaa. [lporpamma 1o QU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOY4EHHUS, a TAKKE YUUTHIBAET HEOOXOAUMOCTD
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTAThI
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

du3uka Kak Hayka O HauOoyiee OONIMX 3aKOHAX MPHUPOAbI, BBHICTyMas B
KauyecTBEe Y4yeOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. IllkonpHBI Kypc (uukm —
CUCTEMOOOpa3yIOUi  JIJI1  €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOILIECCOB U SIBJICHHI,
U3y4aeMbIX XUMHEH, Ouoisioruei, pusnueckoit reorpadueii U acTpOHOMHEH.
Hcrnonp3oBaHne M aKTUBHOE TMPUMEHEHHE (U3MUECKUX 3HAHUM OMpeesseT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYEHUSI HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
cBOWcTBaMH © JApyrux. W3yuenue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OOydYarolmuxcsi, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUN UMHU YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca (usmku a1 ypoBHS CpeaHero oOmiero obpa3oBaHUS
MOJIOKEH ps HUACH, KOTOPbIE MOXXHO paccMaTpUBaTh KaK MPUHIMIBI €ro
MOCTPOCHHSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pa3zesioB (U3HMKH, BKIIOYACT
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKA
o0beuHEH BOKpYr ¢u3MUecKkux Teopuil. Bemymmm B Kypce sBISeTCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpernonaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANIA (U3UYECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPoOIeMaMHu.



Hoess npuxnaouwou wnanpasiennocmu. Kypc ¢Gu3uMku mpeanonaraet
3HAKOMCTBO C IIUPOKUM KPYyroM TEXHMUYECKHMX U  TEXHOJOTUYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercss TOCPEIACTBOM BBEICHUS SJIEMEHTOB
collepKaHMs, TMOCBAMIEHHBIX H3KOJOTMYECKHM Tpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYX ICHUS
npo0iieM  palMOHAIILHOTO  MPUPOJOMNOJIB30BAHUS M IKOJIOTHYECKOM
0€30MacHOCTH.

Crep’HEBbIMU dJIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPEIHErO OOILEro
oOpazoBaHus ABJISAIOTCA puznueckue Teopuu (hopMupoBaHue MPEACTABICHUMN O
CTPYKTYpe OCTpOEHUsI PU3NYECKON Teopuu, posiv GyHAaAMEHTAIBHBIX 3aKOHOB
U TPUHLIUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TpaHUlax
OPUMEHUMOCTH TEOPHM, Il ONHCAHMUSI €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CuCTeMHO-JIeSITeIbHOCTHBIN MOAX0A B Kypce (U3UKM pean3yercs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsI Kypca (UM3UKA — 3TO HUCIOJIb30BaHUE
CUCTEMBI (DPOHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOopble B NIporpamMme Mo (usuke OObEIUHEHbI B OOIIUH CIUCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIIEHKU, OCYIIECTBISETCS
y4yacTHUKaMU  0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOEHHOCTEH
IUTAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE HW3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH U MOCTAHOBKY OMBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yJEsSETCs PEIICHUIO PACUETHBIX M KAaueCTBEHHBIX
3anau. [Ipu sTOM Ju1st pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3alaHHOM  (PU3UYECKOW MOJIENbIO, TO3BOJIIONINE TMPUMEHSTh H3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaKk U UHTETPUPYS
3HaHUS W3 pa3HbBIX pasznenoB. [l KadyecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYalliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ T1peboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O0O€CTeueHHUI0 y4eOHOro Tmpoiiecca 0a3oBbI YpPOBEHb Kypca
Gbu3NKKM Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUs JOJDKEH H3y4aThCs B
YCIIOBUSX MPEIMETHOTO KaOnMHeTa (PU3UKU WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro HHKiIa. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOJAMMOE JIa0OpaTOpHOE OOOPYIOBAaHUE JJISl BBHIMOTHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYCHHUECKUX MPAKTHYECKUX pPadOT U
JIEMOHCTPAIIMOHHOE 000PYI0BAHHE.

JlemoHCTpaninoHHOoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M O00OECIeUMBAET MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCJICIOBAHMST W3Y4YaeMbIX SIBJICHUHW W MPOIECCOB, OHMIUPHUUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKhe KOMIUICKTHI
1a60paTOPHOTO O00OPYNOBAaHMS JOHKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM



UCIOJIb30BAaHUHU aHAJIOTOBBIX U U(MPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX Jab0paTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHUE HHTEpECa M CTPEMJICHHS OOYYaIOIMIUXCS K HAyIHOMY
U3YYCHUIO MPHUPOJBI, PA3BUTHE MX HHTCIUICKTYaJIBHBIX M TBOPUYCCKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HM3y4YeHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHWE YMEHUH OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(U3HYECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE MPEACTABICHUH O POJIM (DU3UKH JIJIST PA3BUTHUS JIPYTHUX
€CTCCTBECHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSAX,  3aKOHAX, TEOpHUAX, BKIIOYas  MEXaHUKY,
MOJICKYJISpHYIO (U3UKY, JJICKTPOJAMHAMHUKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIIPUMEHATh TEOPETUUYSCKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU,

OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IuYHBIX 3a7a4 C SBHO 3aJaHHOMN
dbu3uYeCKOr MOJEINbI0, 3a7a4, IOAPa3yMEBAIOIIUX CaMOCTOATEIBHOE
co3JlaHue (PU3UYECKON MOICITH, aICKBAaTHOM YCIOBHSM 3aJ1auu;
MOHUMaHHE (PU3NUYECKUX OCHOB U MPUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPONUCTB W  TEXHOJIOTMYECKHUX IIPOIECCOB, HUX BIMUAHUS Ha
OKPYXarUIyI0 Cpeay;

OBJIQJICHUE METO/IaMU CaMOCTOSATEILHOTO TJIaHUPOBAHUS U TIPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
onpeeeHNs JOCTOBEPHOCTH MOJYUYEHHOTO pe3yIbTaTa;

cO3JaHue YCIOBUM JUIA pa3BuTUA YMEHUH IIPOEKTHO-
WCCJIE0BATEIICKOM, TBOPUYECKOMN AEATEITbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPETHETrO OOIIEro
oOpazoBanus orBoautcsi 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipemyaraemeiii B mporpamme 1mo (U3MKE MepedyeHb JIa0OPaTOPHBIX U
MIPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JeliaeT BBIOOD
POBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yJaroIInXcs.



COIEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHbie TUTIOTE3HI.
dusznveckue 3aKoHbI M TEOPUM. ['paHUIBI TPUMEHHUMOCTH (HU3UUECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps u MecTo pusuku B popMHpOBaHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W LMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepememienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAass CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HA OCH CHUCTEMbl KOOpJMHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHSA, NYyTH U IE€PEeMELICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobOosHOE TIazieHne. Y CKOpeHHe CBOOOHOTO TaACHUS.

KpuBonuneitnoe nBuxeHue. JIBIKEHHWE MaTEpUAIBHOM TOYKH TIO
OKPYXHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOPEHHE.

TexHuYecKre YCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHME: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEeIayn.

Jlemoncmpayuu

Monaenb CHCTEMBI OTCUETA, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpazoBanme ABUKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyX€ U B Pa3pEKEHHOM ITPOCTPAHCTRBE.

Habmronenue nBrkeHUs Tena, OpPOIICHHOTO IOJ] YIJIOM K TOPH30HTY U
FOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Hanpanenue ckopoCcT Ipu ABMKEHUU 1O OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, nabopamopusie pabonol

N3yyeHne HEpPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONpPEICIICHUS
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE NPOMEXYTKH BPEMEHM MPH PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanibHOM TOYKM. Tperud 3akoH HperotoHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUsA, kaueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Kospounuent
TpeHus. Cuia CONpOTHUBIICHUS MTPU ABUKEHHUH TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamieHus. I[lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHUH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHS TBEPAOro Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBuxkeHUs: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mMexanuke

NmMnynbc MaTtepuanbHOW TOUYKHM (T€a), CUCTEMbl MAaTEpUAIIbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHUE MMITYJIbCa TeJla. 3aKOH COXPAHEHHUs MMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunertnueckasi sHeprusi mMaTepualibHON Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
neopMUpPOBaHHON MpyXUHBL. [loTeHIManbHAs dSHEpPrus Tena BOJMU3U
MOBEPXHOCTHU 3EMJIH.

[loTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbL.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuuecKkre yCTpOMCTBA U MTPAKTUUECKOE PUMEHEHUE: BOJIOMET, KOTIED,
MPYKWHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE ABUKEHUE.

[lepexo MOTEHIMATILHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JBIDKCHUS M B3aMMOJICHCTBHUSl YaCTHI] BeEIecTBa. MoJEIn CTPOCHHS Ta3oB,
KUJIKOCTEH U TBEPHABIX Tel U OOBICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeneil. Macca u pasmepsl Mojekyi. KomauwyecTtBo BemiecTBa. IlocTosiHHAs
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHUH HACAIbHOrO raza. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Kunaneitpona. 3akon Jlanbrona. M30mpoieccel B UAEaIbHOM ra3e ¢ HOCTOSTHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTaBICHHE HU30IMPOIIECCOB:
U30TEepMa, U30X0pa, u300apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, OKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BeliecTBa, Gororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpYOIIas IPUpoay AaBICHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHSI HJ€abHOrO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenne Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, IaBJICHUSI U TEMIIEPATypPhl BO3/lyXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXIy  MHapamMeTpaMd  COCTOSIHUS
pa3peKEHHOr0 Trasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPIus
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTbHas
TEITOEMKOCTH BellecTBa. Koam4uecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 amuabatHoM mnporecce. IlepBbIil 3aK0H TEPMOJMHAMUKH.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B MPUPO/IE.

TersioBele  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanus PHEPrUM B TEIUIOBBIX MamiuHax. Koad@uiMeHT mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukin KapHo u ero kodpuIMEHT MOJe3HOTro
JEeNCTBUS. DKOJIOTHYECKHE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHUYeCcKre YCTPOHUCTBA M TMPAKTUUECKOE TPUMEHEHUE: JIBUIaTENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU paOOThI: BBIJIET
mpoOKK W3 OYTBUIKK TOJ JEMCTBHUEM C)KaTOro BO3JyXa, HarpeBaHue »¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOEMOHCTPALINS).

N3Menenne  BHYTpEeHHEW  dHepruu  (TemIeparypbl) Tela  IpHU
TeIuIonepeaaye.

OnpIT Mo aaumabaTHOMY pPaCHIMPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATelii BHYTPEHHEIO CropaHus,
PEAKTUBHOIO JABUTATEIIS.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3mepenune yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHjaeHcalus. Mcnapenue u kunenue. AOGCoOMOTHAS
Y OTHOCHUTEJbHAS BJIAXXHOCTb BO3AyXa. HachlllleHHBIN map. YaeiabHas TEIaoTa
napooOpaszoBaHus. 3aBUCHMOCTb TEMITEpaTyphl KUTICHUSI OT JIaBJICHHS.

Teépmoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS
CBOMCTB KpucTaioB. JXuakue kpuctamiabl. COBpEMEHHbIE MaTepHUalbl.
[InaBrnenue u KpucTauIM3anus. Y aenbpHas TerioTa miasiaeHus. Cyomumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuuecKkre yCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TTOJTYUYCHHUSI COBPEMEHHBIX MaTEpUAJIOB,
B TOM YMCJI€ HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CriocoObl u3MepeHus BIaXKHOCTH.

Habmronenune HarpeBaHus M TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znen 4. JiaekTpoanHaMuKa

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsija.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsan. Dnekrpuyeckoe nose. Hanpssk€HHOCTh anekTpudeckoro nodst. [IpuHnun
CYINEPIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunuun HaIpPsHKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun oanekrpocratnyeckoro mossa.  [lorenuuan. Pa3HocThb
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi IpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckue ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONAdu
IJIACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YJIETbHOE COMPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAs CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma 1 TONHOWM (3aMKHYTOM) »siekTpudeckoil 1enu. Kopotkoe
3aMBIKaHHUE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOCTBeHHass W NpUMECHas  MPOBOAUMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIH3.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIH U HECAaMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP COINPOTHUBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  TMOITYNPOBOJHUKOBBIA IO/,
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepraia.

CwmemanHoe COeIMHEHUE TPOBOAHUKOB.



[Ipssmoe wu3MepeHue HIEKTPOABWKYLIEH cHibl. KOpOTKO€ 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSISE TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCylecTBIsIETCS €
Y4ETOM COJIEPKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MaTeMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAYUYHOTO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUIOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: penieHUEe CHUCTEMbl YpaBHEHUM, JHMHEWHAs QYHKIUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKLIHUHU HA OCU KOOPJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHHWE B JKMBOM mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadyH, TEIIOBOE
paBHOBECHUE), DIIEKTPUUECKUE SBICHUS B )KHUBOU MPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W APYTHE), JABUTATENb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4YEHUS COBPEMEHHBIX MATEpUaIOB, B TOM  YHUCJIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKAs  3alllMTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpEeBaTEIbHBIE  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  TPUOOPHI,
rajbBaHHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe none. In1eKmpomMazHUmMHAA UHOYKYUSA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAYKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMM MarHUTHOM MHAYyKIMU. KapTuHa TUHUN MarHUTHOU
WH]IYKIIMU TI0JISI IOCTOSIHHBIX MarHUTOB.

MarauTHOe 1OJi€ MPOBOJHHMKA C TOKOM. KapThHa NMHUNA HHAYKIHHA
MAarHUTHOTO TOJISI JJIMHHOTO MPSMOTO MPOBOJHHMKA M 3aMKHYTOT'O KOJIBIIEBOTO



NpPOBOJIHMKA, KaTymku ¢ TokoM. OmnweiT Opcrena. Bs3aumoperncTBue
MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MO1yJib U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampabiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIAs CHUJa WHIYKIMUA. 3aKOH 3JEKTPOMArHUTHOMN
uHaykuu dapanest.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MyYKa MarHUTHBIM T1OJIEM.

JInHUHM MHIYKUIMU MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIOKYILIEH CHJIbl HMHAYKIMM OT  CKOPOCTH
W3MEHCHHUSI MAarHUTHOT'O OTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znea 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMrinTyaa u ¢asza KojJeOaHHi.
[IpyxuHHBII MAasiITHUK. Marematnueckui MasiTHUK. YpaBHeHUE
rapMoHUYecKux KosieOanuid. [lpeBpaiieHre 3HEPruM MpPU TAPMOHUYECKUX
KOJIeOaHMSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUHU B UJICATHHOM KO0JIeOATEIhHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxalommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJieOaHmsl.



ITepemennbiii Tok. CHHYyCOMAAQNbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA U
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3HU.

TexHuyeckre yCcTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnocnenoBaTebHOM COEOUHEHUM PE3UCTOpPA, KaTyLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

HUccnegoBanue mnepeMEHHOr0 TOKa B LENM K3  IOCIEAOBATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckre BOJIHBI, ycloBHUsS pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHBI.
WNurtepdepentus u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anmHas opuenTtauns BekTopoB E, B, V B alekTpoOMarHuTHON BOJIHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)kK€HUE, MPEIOMIIEHUE, TOISpU3alius,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNleBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckue ycTpoOCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mromieecst Te10 Kak UCTOYHUK 3BYKa.

Ha6nronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
4acTOTOM KOJeOaHMUIA.



HUccnegoBanue  CBOWCTB  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPa)X€HHUE,
peIoMIICHHE, MTOJIApr3aIus, Tudpakius, HHTepPepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n3o0paxkeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

ColOuparomyie ¥ pacceuBarolue JUH3b. ToHKass auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o0pakeHHil B
coOMparoIMX U pacceuBaroOmUX JuH3aX. @opmysa TOHKOH JIMH3HIL.
YBennueHue, 1aBacMoe JTMH30U.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
[JIaBHBIX MAaKCUMYMOB TIpM MAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipusanus cera.

TexHUYEeCKHE YCTPOMCTBA M IPAKTUYECKOE NPUMEHECHHUE: OYKH, JIyIIa,
dboToanmapaT, MPOCKIIMOHHBIM arlapar, MUKPOCKOII, TEJICCKOIl, BOJOKOHHAs
ONTHKA, TU(PpaAKIIMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE WU IPEIOMIICHHUE CBETA.
OnTtuyeckue MpudOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHnm cBera.

Hab6nronenue audpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaress NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakKeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJIMHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C JHEprued W UMITYJIbCOM PEISITUBUCTCKOW YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrdhdekra. Ypapuenue OitHireriHa mansa dpotoddpdexra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIO o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIIOILIEHHE
(GOTOHOB TpU TEpPexXoje aroMa C OJHOTO YPOBHSI SHEPTUM Ha Jpyroil. Bujsi
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbie cBoiictBa yactuil. Boanbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckne ycTpoucTBa M MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TOKa3bIBAIOIIUE CIOXKHOCTh CTPOEHHs sapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHur0  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3IydyeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. Hykinonnas monens siapa [elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBsS3M HYKJIOHOB B sifpe. Anepubie cuibl. Jlepext macchr siapa.

SnepHble peakunu. Jlenenre u CUHTE3 sI€Ep.

Anepnbiii peaktop. TepmosinepHbii cuaTe3. [IpoOiemMbl M MEPCIIEKTHUBEI
SICPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoapl HAOIIOACHUS ¥ PETUCTPALIUN dJIEMEHTAPHBIX YACTHIL.



dyHaaMeHTalbHbIe B3auMOJEUCTBUsS. ENMHCTBO (U3WYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CY€TYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamopHwvie pabomoi

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, SpKue 3BE3/bI, TIAHETHI, X BHIUMOE
JIBHKCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHepruu CoJsiHIIA U 3BE3L.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIEKTpalbHBINA KiIacc —
CBETHUMOCTB». 3BE3[IbI TJIABHOM MOCJIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEA0BATEILHOCTU. BHyTpEeHHEE CTpOeHUE
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIAECHUN U 3BoJironuMu ColiHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lanaktuke. Tumbl ranakTuk. PaguoramakTuku W KBazapbl. UEpHBIE OBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa606na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUM JIJIsT  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesATEeIbHOCTH 4YEIOBEKa, POJIb U MECTO
GU3MKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢dusuueckoil Teopur B GOPMHUPOBAHUU TIPENICTABICHUN 0 (DU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kitacce oCyImecTBIsieTcs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHU MaTEMAaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAYYHBIM (aKT, TUIOTE3a, (PU3MUecKas BeIMYNHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINAN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJHHAT,



CJIIOK€HHWE BEKTOpPOB, MPOU3BOJHbBIE JJIEMEHTAPHBIX (DYHKIMH, NpU3HAKU
noI00Msl TPEYTrOJIbHUKOB, OMpeAesieHrue IUIOMIAd TIOCKUX QUryp u oobéma
TeN.

buonocus: »nekTpuyeckue SBICHUS B KMBOM MpUpOJE, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: AVMHUM HIIEKTpoOIiepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANEKTPOJBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paAuONpPUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAas Oatapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICIYIOIINUX JINIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMMO3ZHMIIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIMX TPAJUWIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO 0OIIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W OIbITa JAEITEIbBHOCTH B IPOLECCE
peanu3alyyd OCHOBHBIX HAIPABIECHUN BOCHUTATENIBHOM NESATEIbHOCTH, B TOM
YHCJIE B YACTH!

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JACSTENIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCICTBOBAaTh C  COLUMAJIbHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYEHUEM;

TOTOBHOCTbh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YKCJIE B
NESTEeIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, MPUCYILET0 PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeITeTbHOCTH, B TOM
YHUClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun M peanr30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
UTaHBbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CamM0OOpa3OBaHUIO B
00nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:



c(hOpPMUPOBAHHOCTh JKOJOTHUUECKOW KYJIbTYpbI, OCO3HAHUE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHHUe ONbITa JCATEIBHOCTH SKOJOTMYECKON HAmpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH M0 (PU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBIATh MPOCKTHYIO M  HUCCIEI0BATEIbCKYIO
NEeSTEIbHOCTh UHIMBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENIATh SN JACSITEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUHU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTh, OIICHHBATh COOTBETCTBHE
Pe3yJbTaTOB LEJISIM, OIICHUBATh PUCKHU MOCEACTBUM ICSITEIHHOCTH;

KOOPJAWMHUPOBATh U BBIMOJHATH pabOTy B  YCIOBUAX PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MPH PEIISHUH )KU3HEHHBIX TTPOOJIeM.

ba3oBble ncciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOECKTHOMN
NEATeIbBHOCTH B 00JacTH  (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  pemieHus 3agad  (U3UISCKOTo
COJICPKaHMS, TPUMEHECHHIO Pa3IMYHbBIX METOJIOB MMO3HAHUS,;

BJIAJIETh BHJAMH JICATEILHOCTH IO IOJIYYCHHIO HOBOTO 3HAHMS, €T0
UHTEpIIpETAllih, NPeoOpa30oBaHUI0 W TMPHUMEHEHHUIO B PA3IMYHBIX YUCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIu3HpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHHUs, HaXOJUTh apTryMEHTHI JUIS J0Ka3aTelbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIHLHOM
JESTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



yMETh TIEPEHOCUTh 3HaHHUS MO0 (u3NKe B TMPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIIFHO OCYIIECTBIISATh ITOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IMYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CcpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B PEHICHUM  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM APrOHOMUKH, TEXHHKU
0€30I1aCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TTPABOBBIX M 3TUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThI (PU3MUECKOTO COJEPKaHMS B PAa3IMUHBIX (popmaTax c
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM H BO BHEYPOUHOUH
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOH(JIUKTHBIX CHUTyallud M CMST4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh W HWCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJHOW U
HUHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy W METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh poju ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryjsiTuBHbIE YHUBeEpCAJbHbIE YUeOHbIE TeiicTBUS
Camoopranusamnus:

CaMOCTOSTEIIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbLHYIO JCSTEIHHOCTh B
obmactm (U3MKK HW aCTPOHOMHH, BBIABIATH IPOOJIEMBbI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCIIbHO COCTAaBJIATH IJIaH PEIICHUS PAacUETHBIX W Ka4eCTBEHHBIX
3a/ayu, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;



pacmdpsATh paMKH  y4eOHOro TmpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO JIPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTebHBIMN M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[IO03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHUMATh MOTHBBI M apTyMEHTBI JPYTruX IIPH aHalM3e Pe3yJIhbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1ocTHKEHUS TUYHOCTHBIX PE3YILTATOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHS CpeaHEro o0Iero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WHTEJJIEKT, MIpEANOIararouii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CIOCOOHOCTh  MOHHUMATh  CBOE

HMOITMOHAJILHOE COCTOSTHUE, BHJIETh HANpPaBJICHUS pa3BUTUS COOCTBEHHOMN
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCrexXy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIMIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHMUE JPYTMX, YyUYWUTHIBaTh €ro TMPU OCYIIECTBICHUU  OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMU, 3a00TUTHCA, MPOSIBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JEMOHCTPUPOBATh HA PUMEpPAX POJb U MECTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JAESATEIHHOCTHU JIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW W TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l TP pelieHUU GU3NUECKUX 3a1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE JBW)KEHHE, CBOOOJHOE TMaJeHue TeJ, JABUKEHUE 10
OKPYXXKHOCTH, HWHEpIHUs, B3auMojeucTBue Tel, auddysus, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpH
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PaBHOBECHE, HUCIApEHUE, KOHACHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KWUIIEHHE, BIAXXHOCTh BO3/1YyXa, IOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATa, MyTh, MEpPEMENICHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, CUJa,
UMITyJIbC ~ Tela, KUHETHYeCKass  dJHEprusi, IMOTCHIMAJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIUUUHY
C IPYTUMH BEIMUMHAMY;

OMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SBJICHMUS,
UCTIOJIb3YsT (pU3MUYECKHE BEJIUYMHBI JABJICHUE Ta3a, TeMIlepaTypa, CpEeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpeIHEeKBaJpaTUUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHl, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONUCAHWUW TIPABUIIBHO TPAKTOBATh (PU3WYECKUI CMBICT
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS U EJUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME IAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUYECKHE  CBOMCTBAa  BEIIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs1, TOTEHIIHAT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OINMWCAHWU TPABUIBHO TPAKTOBATh (U3UUECKUI
CMBICJI HCTIOJBb3YEMBIX BEJMYWH, WX OOO3HAYCHUS W EIWHUIIbI; YKa3bIBATh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEeITUYMHAMU;

aHAMM3UpoBaTh  (U3UYECKHME TPOIECChl M  SIBIICHUSA, HCIOIB3YS
¢du3nueckrue 3aKOHbI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u III
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKOW DOHEPrHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYNEPIO3UIIMU CHJI, TIPUHIIUI PAaBHOIPaBUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJIIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbI€ 3aKOHBI, CBS3b CPEAHEH KMHETHYECKOW DHEPTUU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, TEePBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
MIPU 3TOM Pa3INvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUIECKOe
BBIPOKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHLMUIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUSI UX 0€30MacHOTO MCIOJIb30BaHUS
B MTOBCETHEBHOM JKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI 1O HCCIAEAOBAHUIO (PU3MUYECKHUX SBJICHUM U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCHOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(¢uKcHpoOBaTh PE3yJIbTAThl MOJYUYEHHON 3aBHCHUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JIe TaOJIUII ¥ TpaUKOB, A€NIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIeI0BAHMUS;

coOmro/1aTh mpaBuia 0€30MacHOro Tpy/la P MPOBEJICHUU UCCIIEI0OBaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHOMN
NESTEIbHOCTH € WCIOJB30BAHMEM  W3MEPHUTENbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJIEINbIO,
UCIIOJIb3Ys] (PU3MUYECKHE 3aKOHbI M TMPUHIUIBI, HA OCHOBE aHajgu3a YCIOBUS
3a/lauyd BHIOUpPATh (DU3UYECKYI0 MOJEIb, BBIACIATh (DU3UUYECKHE BEIUYUHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO 1IETIOYKY PACCYXKICHUN C OMOPON Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3a/Jad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUHM  JUIsi  TIOMCKAa, CTPYKTYPUPOBaHUSI,
UHTEpNpETallid W  TPEJCTaBICHUA y4eOHOW ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEro MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUSA TI0 (DU3UKE B TTOBCEAHEBHOM KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBIIOJTHEHUEM PA3JIMYHBIX COIUATIBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PaACHpenesiTh OO0S3aHHOCTH H
IUTAaHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OIICHMBATh BKJIQJ KaXJOT0O U3 YYaCTHUKOB TPyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMECHHUIA:

JIEMOHCTPUPOBATH HA MIPUMEPAX POJb U MECTO (PU3UKU B (HOPMHUPOBAHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOJEU, LIEJTOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHULIBI MPUMEHEHHS W3YUYEHHBIX (U3HUECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTO Sipa MNpU pEUICHUU
bu3nUecKux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, JJIEKTPOMATHUTHAs  MHIAYKLUMS, JEUCTBUE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtrs, TuPpaKkIus U NOJIIpU3aLIUs
CBeTa, 1ucrepcus cBeta, poTtodniekrpudeckuit 3G dext (hortorddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpoOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMUYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUa, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO TOJs, cuja Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSTHUE M ONTHYECKas Cuja JIMH3bI, IPU OMUCAHUU MPABUILHO TPAKTOBATH
(buU3HUECKUl CMBICI UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3HMYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TMPOIECCHI, HCIOIB3YS
¢u3nuecKrue BEJIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIWYUHY C JPYTUMH
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U
napaJijieIbHOTO COEAMHEHHUS] TMPOBOJAHHMKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHHS CBETA, 3aKOHBI IMPEJIOMIICHUS CBETa, yYpaBHECHHE
Oiinmrerina st GoTodddexTa, 3aKOH COXpAHSHHS JHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHHS
MacCOBOTO YHCJIA, MOCTYyJaThl bopa, 3aK0H pajiIMOaKTUBHOTO pacmajia, Mpu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYyIHUpPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIPOKECHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNsaTh HampaBlieHWEe BEKTOpa WHIYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH H300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJB30BAaHUEM MPSMBIX MU KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOieMy/3aady W THUIOTE3y Y4YeOHOTO OSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO 000pYAOBaHUS, MPOBOIUTH OIBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITHh TPSIMBbIE M KOCBEHHBIE M3MEPEHHsI (PU3NICCKUX BEIUYHH,
Opd 3TOM BBIOMpATh ONTHMAIBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yIbTaThl IOMYUYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEITUYUH B BUC TAOIUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TIpaBMiIa OE30MMACHOTO TPyIa IIPH MPOBEICHUHN HCCIICIOBaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JICATENIPHOCTH  C  WCTOJB30BAaHMEM  W3MEPHUTEIBHBIX  YCTPOHCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacuéTHbhIC 3aladdl C SIBHO 3aJaHHON (U3MYECKON MOJENbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3aJla4il BBIOUPATHh (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHUE BEIUYMHBI U
dopMyITbl, HEOOXOAMMBIE IS €€ PEeIICHHs, TPOBOJUTh PACUYEThl U OIEHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUYHUBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HAa M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCTIONB30BaTh  TPM  pPEHICHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHMH ISl TOWCKa,  CTPYKTYpPHUPOBaHUS,
UHTEPIPETalMd ®W  TPEJACTaBICHHUS Y4eOHOW ©  HAYYHO-TIOMYJISIPHON
UHPOpMAIIMU, TIONYYCHHOW W3 Pa3MYHBIX HCTOYHHKOB, KPHUTHYCCKU
aHATM3UPOBATH IMOTYIaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHWHIMITBI JCWCTBHSI MAIIMH, MPHUOOPOB M TEXHUYECKHX
YCTPONCTB, pa3iuyaTh yCJIOBHUS WX 0€30MacHOr0 HUCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPH BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO MHUPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH Cpeie;

paboTaTh B TPYIIE C BBIIIOJHCHUEM pa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh Pa0OTy TPYIIIBI, PaIlMOHAIBHO pACIPEACTATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OIICHMBAaTh BKJAJ KaXKIONO W3 YYaCTHUKOB TPYNIBI B  pPEIICHUE
paccMaTprBaeMoiu pOOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
11 ®usrka 1 METOBI 5 0 0 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemarika > 0 0 https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! 0 ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnoreka [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 1 bu6bnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

TEOPHUH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edso0.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
EPEXOJIBI
Hroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocrosiHHBIM
42 ANEKTPUUECKUN TOK. 12 bubnuotexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo0.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

HauMeHOBaHHE KoJauyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznen 1. 9JIEKTPOIUHAMUKA
MarsuTHoe I10JI€. Bu6 1IOK
HOJINOTEKA
11 ICKTPOMATHUTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIAS
Hroro no pasaeny 11
Pasznen 2. KOJIEBAHUSI U BOJIHbI
MexaHu4yecKue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuoreka [IOK
2.
3 Onrika 10 1 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOU 6 bu6nuoreka [IOK

' ONTUKU https://m.eds00.ru/7f41c97c
bubnnoreka IIOK

4.2 Crpoenue atoma 4 https://m.edso00.ru/7f41c97¢
bubmuorexa [JOK

4.3 ATOMHOE 51pO 5 0 https://m.edsoo.ru/7f41c97c

Hroro no pasaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

51 DJIEMEHTHI aCTPOHOMUU - 1 bubnmnoreka [JOK
' ¥ acTpopU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o61maro1iee 4 bu6nuoreka [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




